


































































































reasonable sample pretreatment step, direct analysis us-
ing MS/MS will provide sufficient selectivity to analyze
normal drug levels encountered in clinical trials. This ap-
proach, consisting of continuous-flow membrane dialy-
sis, a small pre-column for cleaning / concentration of the
analyte, and a tandem mass spectrometer (Figure 7) has
been tested. Preliminary experiments were conducted to
establish the performance of this setup by direct serum
injection and detection of endogenous cholesterol by MS.
Results of MS/MS analysis of an anticancer drug by this
method will be reported elsewhere (84).

Derivatization

Derivatization can be used as an effective tool to

control sensitivity and selectivity, parameters of major
importance for quantitative trace analysis. Literature on
derivatization in LC/MS is scarce (85). It is especially
surprising that most of the derivatization work has been
done in combination with the moving belt interface,
while the other popular interface types are more chem-
istry based. Basically, pre- and post-column derivatiza-
tion procedures can be distinguished.

Pre-column derivatization influences the chromatog-
raphy and the interface and detection properties. This re-
quires careful consideration. For example, silylation,
often used in GC/MS, was used by Quilliam (86) to im-
prove the volatility of fatty acids and to obtain good mass
spectral behavior. Anthrylmethyl esters of fatty acids
have been analyzed (87) as well, although the main ob-
jective was the introduction of fluorescent properties and
validation of the chromatography by LC/MS. Sequence in-
formation of N-acetyl-N, O, 5-permethylated derivatives of
oligopeptides have been reported by Yu (88), using
isobutane CI. Derivatized and underivatized amino acids
have been studied by Games (89). Carbonyl compounds
can be derivatized with 2 4-dinitrophenylhydrazine to
yield derivatives with good EI and CI properties in
positive and negative ion modes. In this case, derivati-
zation is used to decrease the volatility of the lower
molecular weight ketones.

Post-column derivatization is aimed at the improve-
ment of interface and mass spectrometric behavior. Karger
(67,68) used a continuous extraction device for phase
transition. On-line, ion-pair extraction was demonstrated
and the mass spectral properties of the ion-pair counter
ions, such as alkylsulfonates and -sulfates were studied
for the volatilization of ionic compounds (69,91). Fur-
thermore, the ion-pairing concept was evaluated for
alkylation of analytes during flash evaporation. Detection
limits in the ppb range were reported for carboxylic acids
using tetrabutylammonium counterions (92). Conversion
of primary amines into their isothiocyanates with carbon
disulfide has also been established (93).

Conclusions

The moving belt interface continues to be a valuable
approach in LC/MS and SFC/MS coupling (94-96). The
most important reasons are the compatibility with a broad
range of chromatographic conditions and ionization
methods. Both structural and molecular weight informa-
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tion can be obtained via low and high resolution mass
spectrometry, as well as via MS/MS techniques. Interest-
ing new concepts such as phase system switching, on-
line membrane dialysis, and the incorporation of more
derivatization chemistry will certainly enlarge the scope
of LC/MS and of the moving belt interface, in particular.
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